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INTRODUCTION

The Smoke Week III field test was sponsored by the PM Smoke/Obscurants Office
(US Army DARCOM) and was conducted at Eglin AFB, FL, from 11 through 22 August
1980. This experiment permitted numerous DOD electro-optics research
investigators to observe and measure the controlled expenditure of a large
variety of battlefield screening materials.' One of a number of systems that
the Atmospheric Sciences Laboratory (ASL) fielded during this test was MIDAS
(Multispectral Image Data Acquisition System). This system has the capability
to simultaneously sense and record on video tape multi-wavelength images in
the time-seq, ence observation of a smoke scene. These images are presently
being used by ASL in the development of algorithms and procedures for
automating the characterization of the obscurant in terms of dynamic geometry
and composition. This report contains those analysis results pertaining to
the temporal three-dimension geometry for all of the field-test events for
which adequate data were received.

DATA ACQUISITION

The fielded equipment configuration consisted of two sensor observation
stations positioned at respective ranges of 1100 meters and 1360 meters from
the center of the smoke grid and with an angular pointing separation of 450
(figure 1). Station 2 comprised a bank of four sensors that recorded the
video images in the spectral bandpasses of O.5pm to O.7um, 1.06um t O.2om,
3.Oum to 5.On and 8.Orn to 14.Oum. Station 1 contained two sensors; O.5um to
O.7um and 8.Oum to 14.Om. The raster images were later digitized to nine-
track computer-compatible tapes in picture element arrays of 250 by 300 and
with a dynamic range of eight bits (256 gray-levels).

ANALYSIS PROCEDURE

The calculation of the smoke geometry from the digital images acquired from a
single perspective (observation site) was primary to the ultimate
consideration, that of providing temporal geometry measurements of the solid
feature in three-dimension space.2  In the two-dimension data reduction
(single site observation data) the cloud feature was first isolated from the
surrounding scene. This isolation was achieved by the differencing of (1) the
gray-level values of the array of picture elements (pixels) in the scene
recorded 0.1 s prior to the ignition of the event from (2) the positionally
correspondent pixels in each of the scenes that followed in time and contained
the cloud feature; hence, the delineation of the cloud perimeters in temporal

'Nelson, J. G., Project Manager, "Smoke Week III Test Plan," Smoke/Obscurants
Office, DRCPM-SMK-T, Aberdeen Proving Ground, MD, August 1980.

2Blackman, G. R., "Temporal Characterization of Smoke and Dust Cloud Geometry
by Processing of Two-Perspective Video Images," Smoke/Obscurants Symposium V
Proceedings, DRCPM-SMK-T-O01-81, Harry Diamond Laboratories, Adelphi, MD,
April 1981.
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space. The point positions along this closed feature boundary, for a given
time-increment, provide the endpoints for all vector-distance dimension
calculations made within the cloud. For example, the values for the height
and width of the cloud are the products of the maximum pixel spatial distances
in the vertical and horizontal, respectively, and the object-plane spatial
dimension of a pixel (resolution).

The fitting of an ellipse to these perimeter pixels efficiently typified the
external geometry of the smoke clouds. The geometric projection of time-
coincident pairs of these ellipses (one from each site-perspective) into a
common three-dimension object-space coordinate system allowed the calculation
of ellipsoid parameters that logically described the solid form of the cloud,
the associated dynamics, and the geographic relationship. The specific
information that resulted from the application of this technique to the Smoke
Week III imaged data is as follows:

Height - The distance from the top of the vertical-plane cross section of
the ellipsoid to a horizontal plane that contains the detonation location.
The vertical plane is described as normal to the optical axis.

Horizontal Extent - The width of the ellipsoid cross section at the two
most widely spacT teral points on the perimeter.

Vertical Extent - The distance between the greatest vertical separation of

points on thC perimeter of the ellipsoid cross section.

Area - Square measure within the ellipsoid cross-section perimeter.

Lateral Offset - Distance measured in the horizontal plane of the track of
the eTT1- i r centroid.

Path Length - The vector segment distance of the optical path from the
entry toexxtpoints on the ellipsoid surface.

Volume - Cubic measure of the ellipsoid.

Centroid Height - The vertical distance of the centroid from the
horizontal plane tat contains the detonation point. This measure provides
the best estimate of the position of the center-of-mass.

Transport Direction - The geographic azimuth of the ground track of the
ellipsoid centroid.

Transport Rate - The elapsed time of movement between centroid points on
the ground, in fers/second.

These measurments are provided for each Smoke Week III trial in the
information listings that are found later in this text.

REPORTING FORMAT OF ANALYSIS RESULTS

Pages 15 through 174 contain a listing of the Smoke Week III test trials that
were analyzed and indicates those pages that depict specific information
derived from each trial. Five pages of information are presented in the text
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for each trial: (1) the listing of the geometry information (the items listed
in the preceding paragraph), (2) three-dimension cross sections of the
temporal sequences of the ellipsoids, (3) a graphic that summarizes trends of
key measurements, (4) an example of the analysis of one frame from the
perspective of MIDAS station 1, and (5) an example of one frame from MIDAS
station 2.

To locate one of these types of information for a given trial, refer to the
section titled "Event Data Reference Listing." An explanation of the "Event
Data Reference listing" is as follows:

Data Listing - This item notes (1) the period for which analysis was
conduct-e-d within the total time span of the event and (2) the source munition
responsible for the event. For example, measurements were computed for the
"Trial 01" (page 15 ) at a time increment of 1 s from T+10 s to T+50 s. This
numerical reference at the right-hand edge notes the page location for the
complete listing of all measurements for all time increments of the Event 01.

Three-Dimension Temporal Graphics - This item lists the pages on which the
cross-section depictihn-s--of-the top and side views of the ellipsoid sequences
for each trial can be found. The side view is from the perspective of
instrumentation aligned with the optical path line of sight (LOS). The
scaling is in meters and the numbers associated with the ellipsoids denote
seconds into the event.

Summary Graphic - A graphic, compiled for each trial, represents the time-
trends of the data values derived for height, width, centroid height, and
transport distance of the centroid (apparent center of mass from the
perspective of the optical path vector).

Detailed Examples of Data Derived from Both Stations - This item gives (1)
page references for two examples (from--6tn-stations) of the detailed report
graphics that are generated for all images in the sequence and (2) the
respective data listings for specific time increments in the event. For
example, the times of the reports selected for Trial 01 are both T + 18 s and
and can be found on pages 18 and 19.

8
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SMOKE III EGLIN AFB,FLORIDA
TIME 1427Z DATE 081180

RED PHOSPHORUS - 6 CHARGES SENSOR 0.5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

I 100 0+oi- +- +-+- +- -++ -+-+-+
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50.01 +
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T.IME( SECS)

------HEIGHT ABOVE DET. PT.
++++++WIDTH
...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT 0 01

1427 Z 08-11-SO STATION * 1 SENSOR- 0.5-0.7 MICRON

T+ 18.0

HEIGHT(ABOVE DETONATION PT.) - 8.Om HEIGHT OF CENTROID- 4.1M
WIDTH(MAX. HORIZONTAL EXTENT)- 33.0OM LATERAL OFFSET - -19.m
VERTICAL EXTENT - 8. 01 AXES - 33., 7. M
AREA - 176.9SGM INCLINATION - 5.9 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 4. M4 OFFSET- -26. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- O.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 26.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.14

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* " CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT 0 01

1427 Z 08-11-80 STATION 02 SENSOR- 0.5-0.7 MICRON

T+ 18.0

HEIGHT(ABOVE DETONATION PT.) - 9. ON HEIGHT OF CENTROID, 3.1
WIDTH(MAX. HORIZONTAL EXTENT)- 1M.OM LATERAL OFFSET - -2.M
VERTICAL EXTENT 11.mO AXES - 14., l.M
AREA 88. 760M INCLINATION - 2.9 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 3.M OFFSET- -5.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 10. M1
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 13. 1
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- -1.M

41 - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
4 - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOIPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N. 1.
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SMOKE III EGLIN AFB,FLA.
V - TIME 1839Z DATE 081180
XM49 FOG OIL IR*l SENSOR 0. 5-0. 7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC
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2 0. 0+ + -I

+1 + +-
18.0 8' 15.36. 1+_..2_+ +....__..._ +I

+ 15. 3e. 45. 68. ?Z. 90. 165. 120. 135. 150.

TIME( SECS)

------ HEIGHT ABOVE DET. PT.
+++++W IDTH
...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.

22



EVENT # 03

1839 7 08-11-80 STATION # 1 SENSOR-- 0. 5-0 7 MICRON

T+ 60.0

HEIGHT(ABOVE DE[TONATION PT. ) = 38.OM HEIGHT OF CENTROID= 15. M
WIDTH(MAX. HORIZONTAL EXTENT)= 79.OM LATERAL OFFSET = 45.1M
VERTICAL EXTENT 39. OM AXES = 76 1(-'. M
AREA = 1765. 0SQM INCLINATION 18. D LAG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 20.M OFFSEVT- 61.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 59. M
HOR EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= JI M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= -t M

** = DETONATION POINT
+ =CENTROID OF PRIMARY ELLIPSE
* =CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M

23



EVENT # 03

1839 Z 08-11-80 STATION # 2 SENSOR= 0.5-0 7 MICRf.

T+ 60,0

HEIGHT(ABOVE DETONATION PT. ) = 34.OM HEIGHT OF CENTROID= 16. M
WIDTH(MAX. HORIZONTAL. EXTENT)= 31. OM LATERAL OFFSET = -3. m
VERTICAL EXTENT = 35-OM AXES = 37- 26. M
AREA = 624.9SOM INCLINATION = 47 7 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 22.M OFFSET= -8. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 23.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 16 M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT AT 7 METERS)= -4 M

** =DETONATION POINT
+ CENTROID OF PRIMARY ELLIPSE
* =CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N M,

24
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SMOKE III EGLIN AFB,FLA.
EVENT 04 TIME 2033Z DATE 081180
A3M3 FOG OIL SENSOR 0.5-0. 7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

10. 0+

90. 0i++

01. 0+ 
I

I0 ++

60 0+
+++

50. 0+++

4+ ++
. . +

4 0. *4 0 4 *** + -+ + 4++ + +

-30. ~ H A0V+ET T

+-,-+++WIDT

.RANSPORT
***.HIQT FCETE F AS BOE E.+T

4 -------------27



SMOKE III EVENT 0 04

2033 Z 08-11-80 STATION 0 1 SENSOR- 0.5-0-7 MICRON

T+ 22.0

HEIGHT(ABOVE DETONATION PT.) - 12.0OM HEIGHT OF CENTROID- 5.1M
WIDTH(MAX. HORIZONTAL EXTENT)- 34.0OM LATERAL OFFSET m -9.1M
VERTICAL EXTENT - 14. OM AXES - 35., 14. M
AREA = 349.98011 INCLINATION - -1.5 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 5.1M OFFSET- -17.1M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 25.1M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 34.1M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- -5.M

S* = DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANS MISSILE RANGE, N.M.
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SMOKE III EVENT @ 04

2033 Z 08-11-80 STATION *2 SENSOR- 0.5-0.7 MICRON

T+ 22. 0

HEIGHT(A3OVE DETONATION PT.) - 13. OM HEIGHT OF CENTROID- 3. M
WIDTH(VIAX. HORIZONTAL EXTENT)- 5S.OM LATERAL OFFSET - -28.M
VERTICAL EXTENT m 15.0m1 AXES - 59., 13.M
AREA a 371.85GM INCLINATION = 7.2 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 5. M OFFSET- -40. M
HOR IZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 46. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 25. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- -2.M

**-DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE

* - CENTRIID OF DOUVANT PORTION OF CLOUDI

ATMOPMHOIC 6019PIEG LAWORATORY
WHITE SANDS MISSILE RANGE, N.M.
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5M31 10 I ll LLN Al-. 1,
0ENI (' TIME _'14"4z A" 01u 1 1

t:M4'5 (;EINiE ATOkt 'd,, J %

I-JiMENS JO U,:- c 01-_EL.I CROSUECTION NORPMAL ILI OmPTICAL PATHIMfE'UR,) i MENSIUWN )N[,IPItN1+,N1 UF It., 41- 1LVF

IH 1.81 !IIN .Il)AL VERIICAL AREA LATE6AL -AT. ,;M ,:. Jr
I I Mt, 6E6 I-I p T < t Nl EXTENT CoN ME6 P C F AET Lt Nrt S IN, .,t F :.3t IV -

' ,1 7 14t - 1 u -, 1 1 0 - r
It ' 1 [ 158 0 7 7 01581 1 1 1 4 ,.

9' 1 96 12 -1 0

,:4 1 0 3 1 13 6 19t 9 -9 '' 1 t33
0 329 0 -1 0 0.) 4500

,. ,II 1 1 4 4 L'1 a -10 7 1,.b 4 J 2 5
.'' 1 4 ) 5 1 9 tI7 3 - 4 (0 LB~ 68 5b

A' 0 ' ? 15'7 331 - 2 a 48,4 1

J1, 13 1 2' , 1I 30 8 7 -15 2 1 4.0 5 t 1'94

a tO ;?A2 5 n. 3 I 9 {'i481 1

14 4 H' 8 1 367 -18 7 , 0 545'
1 9 

0

37 ] 83 2 -19 6 Q, 180,4 1
396) 191 0 0'8 6 ('11.4-

3-0 1t I I 3 413 2 -21 5 0 1,498 0 b
4- 0 0 428 8 -22 5 C. 0 60'69

41)28) 23 443 0 -23 6 C0,21

42 0 111 'j 2O 7 458 0 -24 6 C. 1 '60
,

'
43 0 c28 , a I 0 473 8 -25 7 n 0 988 6
44 1 1 1 23 4 2 4 488 5 -26 8 0 0 8361 1
41 ib 5 8 21 7 503 0 -28 0 0 0 P748 2

4o, 0) 18 '1 30 2 22 0 517 6 -29 1 1, 0 9141 "3
4. 194 301, 22 3 532 7 -30 3 0 0 9553 4.
4E) 19 8 31 0 22-6 546 4 -31 5 00 993 4
4 3 ' 4 -3 0 561 5 -32 8 0 0 10360 4 1 t,
50 0 7 31 / 23 3 575 9 -34 0 0 0 1077 1

0 32 1 23 6 589 8 -35 3 0 0 111846
324 23 9 603 -3 6 0 0 1159' 3

53 o 32 7 24 2 617 4 -38 0 0 0 t.'O3 9-
41 - 33 C 24 5 630 3 -39 3 0 Q0 1*"418
53 1 12 9 33 4 24 8 643 9 -40 7 0 0 12844 c

034 33 250 656 7 -42 A 0 0 1,250 10'
- 33 25 3 669 4 -43 6 0 0 A670 4 112

50 243 34 2 25 6 681 9 -45 0 0 0 14088 8 11
59 24 G 44 258 6941 -46 5 00 14504 1 9
60 0 34 7 26 1 705 2 -48 0 0 0 1489" 6 12 2 8 C
110 25 7 34 9 26 4 717 7 -496 0 3330 2 2 5 32
-2 0 935 I 26 6 728 6 -51 1 0 0 15728 8 12 ' L 4

-O 0 35 3 26 8 739 9 -52 7 0 0 1614 2 7 13 2 r,
64 C3 3 5 27 1 750 5 -54 3 00 115427 13 '8

57 35 7 27 3 760 9 -56 0 0 0 16946 0 14 1 '1 C

460 35 a 27 6 770 9 -57 6 0 173422 144 r'
7 02 36 0 27 8 780 4 -59 3 0 0 1730 4 14 8 '34

68 0 '9 1 36 1 28 0 789 6 -61 0 5 5 1811S 6 15 I Y3 6
2,0 .9 6 36 2 28 2 797 8 -62 8 7 9 18476 8 15 5 9

1,,0 302 36 3 28 4 806,4 -64 5 8 h 18858 0 154 10
71 1 30 7 36 4 28 6 815 -6 3 7 8 19251 9 '6 .3 10 I
7;'0 31 2 36 5 2 8 8218 -686 4 6 19584 4 168 . 14
.1 -, : - 1 , Z 7 ;9 0 429 0 -70 0 0 0 I -71q I I 1, 4
4, -32 2 36 6 29 3 4366 -71 9 0 0 20320 4 1i c 10 ,
75 212 38 6 29 5 843 4 -73 7 0 0 P0681 4 19V0 10
70:3 3 3 36 6 29 6 846 6 -75 7 0 0 20992 6 1d5 0
77 0 33 9 36 6 29 8 854 I -77 6 0 0 21321 2 8 II
78 0 341 361 30 7 859 4 -796 00 21656 4 1i 4 I1
79 0 35 3 36 1 30 9 864 8 -a1 6 0 0 22001 5 19 4 I1 3
'I0 0 35 8 36 0 31 I 869 1 -83 6 0 0 22312 8 20 3 11 4
81 0 36.4 36 0 31 3 874 5 -85 6 0 0 22675 4 20 7 1I
820 37 0 35 9 31 5 877 8 -87 7 0 0 22964 7 21 1 t1
8 37 5 35 8 31 8 881 4 -89 8 0 0 23277 0 21 11 H

84 0 38 I 35 7 31 9 883 5 -91 9 0 0 ."3542 9 2- P II
85 0 58 7 35 6 32 1 886 7 -94 0 0 0 23849 7 26 11 1
86 0 39 3 35 5 32 3 690 4 -96 2 0 0 24191 4 3 I I.' 2
87 0 9 9 35 3 32 5 892 3 -98 4 0 0 24457 9 23 6 12

1 
j

88 0 40 5 35 2 32 7 893 5 -100 6 0 0 ;74716 2 24 I 11' 4

89 (1 41 1 35 0 32 9 896 5 -I02 9 0 0 25037 a 24- 1 5
90 0 41 7 :14 9 33 1 897 6 -105 1 0 0 25301 9 25 P 1 e,
91 0 42 3 34 7 33 3 899 0 -107 4 0 0 25570 3 25 7 12 7
92 0 42 9 34 6 33 4 901 5 -109 7 0 0 75880 4 26 2 12 Z L

93 11 43 5 34 4 33 6 90 1 9 -112 1 0 0 26122 2 26 7 1 9

94 r 44 2 34 3 33 8 905 1 -114 5 0 0 26448 0 2 3 13 0
95 0 44 8 34 2 33 9 905 6 -116 9 0 0 '6690 7 27 8 13 1 4
q6 0 45 4 34 0 34 * 907 7 -119 3 0 0 2I6979 8 28 4 13 2
97 0 46 1 31l 9 34 3 908 9 -121 7 0 0 .7212 0 28 g II -A
98 0 46 7 33 8 34 5 911 9 -124 2 0 0 P7512 1 29 5 13 4
99 0 47 4 33 7 34 6 915 4 -126 7 0 0 Q-81 8 30 I 13 4
100 0 41) 0 33 7 34 8 917 7 -129 2 0 ' 2,8047 6 3, 6 13 1.
101 0 48 8 33 9 35 2 935 5 -131 7 0 28649 2 31 2 13
102 0 49 4 33 9 35 3 939 4 -*34 3 0 0 c'0874 4 31 P 1.,
103 0 50 1 :34 0 35 5 946 5 -136 9 0 0 2:9196 6 32 4 13 8 ,

104 (, 50 8 34 1 35 6 953 1 -139 5 0 0 ;29475 2 33 0 13 9

105 (1 5 '4 2 35 7 959 5 -*422 00 ,9697 3 3.16 13
l00 12 34 3 35 9 967 8 -144 8 0 0 .9974 5 342 14 . -
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SMOKE III EGLIN AFB,FLA.
--_YFT-0 rlhE 2149Z DATE 081180
XM45 GENERATOR 5ENSOR 0. 5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMIARY ,RAPIC

208. 0++ + -++ . + 4.

180. 0+

160. 81
140 0+

128. 0+

w
,- 100. 0+

80.+ 1
60. 0

40.+ -0
S 44.,+44444-

- : 44 44 . ,
4 .:44 , + 4 4 ,

4 4 4~ '4 .. 4 " - - - t *.*. 
"

20. 0++ .-
4+

0. 20. 40. 60. 80. lO. 120. 140. 160. 188. 200.

TIME( SECS)

------ HEIGHT ABOVE DET. PT.
+++++..WIDTH
...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT * 05

2149 Z 08-11-80 STATION 1 SENSOR- 0.5-0.7 MICRON

T+ 40. 0

HEIQHT(ABOVE DETONATION PT.) - 18.Om HEIGHT OF CENTROID- 5.M
WIDTH(MAX. HORIZONTAL EXTENT)- 40.OM LATERAL OFFSET - -13.M
VERTICAL EXTENT - 19. OM AXES - 38., 18. M
AREA m 435.99GM INCLINATION - 17.2 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- S.M OFFSET- -21.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 25.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 25.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- 0. M

** - DETONATION POINT
+ " CENTROID OF PRIMARY ELLIPSE
* I CENTROID OF DOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT 0 05

2149 Z 08-11-80 STATION # 2 SENSOR- 0.5-0.7 MICRON

T+ 40. 0

HEIGHT(ABOVE DETONATION PT.) - 17. OM HEIGHT OF CENTROID- 6. M
WIDTH(MAX. HORIZONTAL EXTENT)- 39.0OM LATERAL OFFSET - -20.M
VERTICAL EXTENT - 18. O AXES - 37., 14. M
AREA " 253.086M INCLINATION - 15.9 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 8.M OFFSET- -28.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 29. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 15.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- 2.M

* ,, DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES L.ABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EGLIN AFBFLA.
EVENT 06 TIME 225OZ DATE 081180
FOG OIL. IR#1 SENSOR 0 5-0. 7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

1 0 1: 0 + + .. . .-- + ----- ..--- -- ++++ +_+ . . .+

++

40. 0.-

4e 
4-4++

0 .0. 4+ " --

l + + + + , - -' -, . 4 * * *

+4+ 44 -

40. 144 4*+',

+ ,+ +30. 0 ++ ..4-

4+++.•- ---

0. 10. 20. 30. 40. 5. 60. 70. 80. 90. 100.
TIME(SECS)

------ HEIGHT ABOVE DET. PT.
++++++WIDTH

...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT 0 06

2250 Z 0-11-0 STATION 1 1 SENSOR- 0.5-0.7 MICRON

T+ 40.0

HEIGHT(ABOVE DETONATION PT.) - 22. O HEIGHT OF CENTROID= 9. M
WIDTH(MAX. HORIZONTAL EXTENT)- 25.O1M LATERAL OFFSET = IO
VERTICAL EXTENT w 22. OM AXES = 25., 23. M
AREA w 410.3SGIM INCLINATION --34. 5 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 12. M OFFSET= 14. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 20. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 20.M
9HEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES .LABORATORY

38 WHITE SANDS MISSILE RANGE, N.N.



SMOKE III EVENT # 06

2250 Z 08-11-80 STATION * 2 SENSOR- 0.5-0.7 MICRON

T+ 40.0

HEIGHT(ABOVE DETONATION PT.) - 27. OM HEIGHT OF CENTROID= 12. M
WIDTH(MAX. HORIZONTAL EXTENT)- 33.0OM LATERAL OFFSET w -15.1m
VERTICAL EXTENT - 28. OM AXES = 36., 25.1M
AREA w 354.980M INCLINATION = 40.7 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 17.1M OFFSET= -21.1M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 28. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 22.1M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= 1.1M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
*' - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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EVE~NT 07 SMOKE lIIIEI NCH ZUN 
TLj IN AFB, FLORIDAZUNITIME131O 

DATE 081280PRPCVEFROM PRIMARY INTUESEN~SOR 
0 !5-0 7INSRUMNTATIO 

SITE

SUMMARY GRAPIC

1LJu

4 Cf. .444,44

44-

0. 15,

25,

TltME( SErs

AOEDET. .

**** *HEI HT0F CENTER OP MASS ABOVE DET. PT

42



SMOKE III EVENT # 07

1313 Z 08-12-80 STATION # 1 SENSOR= 0.5-0 7 MICRON

T+ 10.0

HEIGHT(ABOVE DETONATION PT.) = 28.OM HEIGHT OF CENTROID= 8.M
WIDTH(MAX. HORIZONTAL EXTENT)- 81.0M LATERAL OFFSET = -4.M
VERTICAL EXTENT = 30. OM AXES = 69 , 34.M
AREA = 1054.2SQM INCLINATION = -4. 9 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 6.M OFFSET= -18.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 34.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 76 M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)=-28.M

** = DETONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE
* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

43 WHITE SANDS MISSILE RANGE, N. M.



SMOKE III EVENT # 07

1313 Z 08-12-80 STATION # 2 SENSOR= 0. 5-0.7 MICRON

T+ 10.0

-too

.... f-' i A.'..J

HEIGHT(ABOVE DETONATION PT. ) = 26.OM HEIGHT OF CENTROID= 7. M

WIDTH(MAX. HORIZONTAL EXTENT)= 39.OM LATERAL OFFSET = 2. M
VERTICAL EXTENT - 29.OM AXES = 39., 28. M
AREA - 545.6SGM INCLINATION =-16.4 DEC

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 9. M OFFSET= 9. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 37. M

HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 20 M

SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= -7. M

** =DETONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE
* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
44 WHITE SANDS MISSILE RANGE, N.M.



SMOKE III EGLIN AFB.FLA
EVENT 08 TIME 15192z DATE 081280

N3A3 FOG OIL SENSOk 0 3-0 /

DIMENSIONS OF OBJECT CROSSECTION NORMAL TO OPTICAL PATH(METERS) DIM NSIONS INDEPENDENT OF PERSPECTIVE

HEIGHT HORIZONTAL V ERTICAL AREA LATERAL PATH vch UME CENTHOID TRAI4PORI T'A-,'0RT

TIME)SE',' (REF BET PT) EXTENI EXTENT (S0 METERS, OFFSET LENG
T  

(CUlI( METERS) HEIGHT oIlCtl ION .(t

0 1 I 9 10 5 1 a 14 4 -3 5 0 0 18 0 I 3

I L 2 13 1 2 3 23 5 -4 0 00 37 0 1 3 D "'S

-1 2 4 15 4 2 6 31 1 -4 5 O 0 53 7 1 1 3362 -.

3 0 2 5 1& 8 2 8 36 4 -5 0 0 0 66 9 1 1 336 7

40 2 6 17. 9 2 9 41 1 -5 5 0 0 803 11 3372 !

50 2 7 16 9 3 1 45 4 -6 0 0 0 93 2 12 337 .6

6 0 2 8 19 9 3 2 50 6 -6 5 0 0 110 8 B 1 338 4 0 6

7 0 2 9 20 9 3 4 55 7 -7 1 0 0 129 1 1 :338 9

) 0 3 1 21 9 3 6 61 6 -7 6 0 0 152 7 I 3 335 6

90 3 2 22 8 3 7 66 8 -8 1 0 0 174 4 3 340 1

10 3 3 23 8 4 0 73 2 -8 6 0 0 2041 1 3 340 6

It c 3 4 24 7 4 1 79 0 -9 1 0 0 231 5 1 4 .41 .

11 0 3 6 25 6 4 3 85 7 -9.6 0 0 266 5 1 4 341 '

13 0 3 7 26 5 4 5 92 7 -10 1 0 0 304 8 1 , 342 4

14 0 3 9 27 3 4 7 99 6 -10 7 0 L 345 5 1 5 343 0

S15 0 4 1 28 1 5 0 107.3 -11 2 0 0 393 7 1 6 343 6

16 0 4 2 29 0 5 2 115 0 -11 7 0 0 443 8 1 6 J44 2

17 ' 4 4 29 8 5 4 123. 3 -12 2 0 0 501 5 1 7 144 8

180 4 6 30 6 5 6 131 6 -12 8 0 0 562 6 i 8 34!, 4

19 0 4 7 31 3 5 9 139.8 -13 3 0 0 625 1 I p 346 C

20 0 4 9 32 1 6 1 149. 1 -13 8 0 0 700 8 1 9 346 7

21 0 5 1 32 9 6 4 158 6 -14.3 0 0 781 6 1 9 347 3

22 0 5 3 33 3 6.6 168.2 -14 9 0 0 868 0 2 0 341 9

3 0 5 5 34 3 6.9 177 9 -15.4 00 9580 2 1 3426

24 0 5 7 35 0 7.1 188 6 -15.9 0 3 1063 8 2 2 349 2 c,

250 5 9 35 6 7.4 199.2 -16 5 0 0 1173 9 2 2 349 9 0
26 0 6 1 3b. 3 7 7 209.8 -17 0 0 0 1287 2 2 3 350 5 6

27 0 6 4 36 9 8 0 221.9 -17 6 0 0 14240 2 4 351 2

28 0 6 6 37 6 8 2 233 3 -18 1 0 0 1557 2 2 5 351 8

29 0 6 8 38 2 8 5 244.7 -18.6 0 0 1697 ; 2b 3
) 
525

30 0 7 0 38 7 8 8 257 7 -19.2 0 0 1864 5 2 6 353 1

31 0 7 3 39 3 9 1 270 2 -19 7 0 0 2030 8 2 7 3538 a

32 0 7 5 39 9 9 4 282 4 -20 3 0 0 21996 28 354 5

33 0 7 8 40.4 9 7 296 4 -20 8 0 0 L402 7 2 9 3551

34 0 8 0 41 0 10 0 309 7 -21. 3 0 0 L602 5 30 3558

S5 0 8 ; 41 5 10 3 323 3 -21 9 0 0 2814 1 3 1 356 5 'S36 0 8 5 42 0 10 6 337 2 -22 4 0 0 3041 1 3 2 357 2

:17 0 8 8 42 5 10 9 351 9 -23.0 0 0 3288 1 3 3 357 8 0

38 0 9 0 42 9 It 2 366 3 -23 5 0 3 3539 9 3 4 35H 5 C.

39 0 9 3 43 4 11 5 380 9 -24 1 3 9 3804 0 35 3.

400 9 6 43 8 II 8 3968 -24 7 5 7 4104 I 3 6 35 9

41 0 9 S 44 2 12 1 412 3 -25 2 7 0 4404 8 3 P 0 6

42 0 0 4 44 b 12 5 427 7 -25 8 8 1 4716 9 3 9 2

430 10 4 45 0 12 8 444 2 -26 3 9 2 5062 1 4 0 19

44 0 10 7 45 4 13 I 459 5 -26 9 10 2 5392 6 4 1 '

450 11 0 45 8 13 5 476 3 -27 4 II I 57687 4

46 0 II 3 46 1 13 8 493 6 -28 0 .1 0 6166 5 4 4 4 0

47 0 II 6 46 5 14 2 510 5 -28 6 12 8 6570 3 4 S 4 7

48 0 11 9 46 8 14 5 527 6 -29 1 13 6 6992 4 4 6 4

49 0 12 0 47 1 14 8 544 2 -29 7 14 4 7415 1 4 7 6 1

500 12 b 47 4 15 2 562 7 -30 3 15 z 7900 4 4 9

51 012 8 47 6 15 6 580 4 -30 8 16 0 8381 0 5"4

52 ) 13 1 47 9 16 0 597 5 -31 4 16 7 8863 5 5 I H I

53 0 13 5 481 1 6 3 615 7 -320 174 9382 9 53 (5

54 3 12 2 40 4 IL 7 827 2 " 0 '79.54 G t 4 '

550 14 1 48 6 17 1 652 7 -331 1 a 9 10499 6 56 10 2

56 0 14 5 48 8 17 5 671 0 -33 7 19 6 11074 4 5 7 10 8

57 O 14 8 49 0 18 0 691 0 -34 3 20 3 11717 9 5 II 5 7'

50 15 2 49 2 1 4 709 9 -34 9 21 0 12349 0 6 C 12 2

59 15 6 49 3 1: 8 729 0 -35 4 21 7 13002 p 6 P 12 9

600 16 0 49 5 19 2 748 2 30 22 4 136781 6 3 1)5

61)) 3 49 6 19 7 7675 -366 23 1 14377 0 6 5 14 2

f20 16 7 49 7 20 1 786 7 -37 R 238 15089 7 6 7 149

63 0 171 49 9 20 6 006 6 -37 9 24 5 15840 9 6 8 1 5

64 0 17 5 50 0 21 0 825 9 -38 4 25 I 16597 8 7 0 6

65 1 17 9 50 1 21 5 845 0 -38 9 25 8 17360 3 7 2 16 0

66 1 16 3 50 I 22 0 864 8 -39 5 26 5 18173 6 7 3 1 5

67 0 18 7 50 2 22 5 065 5 -40 1 27 2 19036 0 7 5 I8 1

680 19 2 50 2 23 0 905 I -40 7 27 8 19870 8 7 7 10 8

69 3 19 6 50 3 23 5 925 5 :41 3 28 5 P0768 7 7 8 1- 4

70)) 20 0 50 3 24 0 945 0 -41 9 291 a!16390 80 01

71 0 20 5 so 3 24 5 966 0 -42 5 29 8 22592 3 82 20 7

720 9 50 3 25 t 986 6 -43 1 30 4 23546 2 4

73 0 21 4 50 3 25 6 1007 0 -43 7 31 1 24512 3 8 6 2 0

74 0 21 8 50 3 26 I 1026 2 -44 3 31 6 !5448 7 8 9 22 a

75 0 22 3 50 3 26 7 1048 0 -44 9 32 3 26506 6 9 0 232

?8 0 :2 8 50 3 27 2 1067 3 -45 5 32 8 17473 3 9 2 d:3 8

77 0 273 3 50 2 27 8 108 6 -46 1 33 4 28550 9 9 4 24 4

78 0 23 7 50 2 2 4 12 005 -46 7 33 9 29572 5 5 170 1 e,

79 2 24 2 50 1 26 9 1130 0 -47 3 34 5 3067 0 9 256 5 6

Fo 0 24 7 50 I 29 5 1150 1 -47 9 34 9 31744 8 11 0 .6 2

(II , 25 2 50 0 30 I 1171 5 -46 5 35 4 32676 1 10 a 6 8 7

0 25 7 50 0 30 7 1191 9 -49 1 35 8 33976 7 10 4 27 4

, _II5
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SMOKE III EGLIN AFBFLA.
EVENT 08 TIME 1519Z DATE 081280
N3A3 FOG OIL. SENSOR 0. 5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

30 0-

6 0 +

50. 0+ ++444444444444444444144 +

4 4 .'

+4+4.

30. 0+ ++..• "

20. 0+ ++

+ +

10.0+ -44*.4* +

0.-

0. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100.

T IME< SECS)

-------- HEIGHT ABOVE DET. PT.
+4++++WIDTH

...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.

47
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SMOKE Ill EVENT # 08

1519 Z 08-12-80 STATION # 1 SENSOR= 0.5-0.7 MICRON

T+ 40.0

HEIGHT(ABOVE DETONATION PT. ) = 9.0M HEIGHT OF CENTROID= 4. M
WIDTH(MAX. HORIZONTAL EXTENT)= 61.OM LATERAL OFFSET = -21.M
VERTICAL EXTENT = 11.0M AXES = 63., 1OM
AREA - 453.8SQM INCLINATION = -2.0 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HFIGHT= 3.M OFFSET= --34.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE. 19.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 61.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)=-36 M

** = DETONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE
* =CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.I 48



SMOKE III EVENT # 08

1519 Z 08-12-80 STATION # 2 SENSOR= 0. 5-0 7 MICRON

T+ 40.0

HEIGHT(ABOVE DETONATION PT.) = 12.OM HEIGHT OF CENTROID= 4.M
WIDTH(MAX. HORIZONTAL EXTENT)= 61.0M LATERAL OFFSET = -25.M

VERTICAL EXTENT = 12.OM AXES = 60., 13. M

AREA = 464.6SGM INCLINATION = -0.6 DEG

CENTROID OF BUOYANr PORTION OF CLOUD: HEIGHT= 4. M OFFSET= -37 M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 58.M

HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 59 M

SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= O.M

** = DETONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE
* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N M

49
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SMOKE III EGLIN AFBoFLA.
EVENT 09 TIME 1956Z DATE 081280
155MM 6OLDS. - lOLDS. EA. SENSOR 0.5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY CRAPIC

100. 0+ + -+ + -+ + + +. + 1
90. 0

80.0 +

78.0 I
60.0+ +

.50.0

40. 0+ +

30. 0++

30.01 +++ -"I

20. 0- ++
.. ''+ .. - +.4' 

'l

1:. +.+* +--"--'---+ + + + 1
8. 10. 20. 38. 40. 50. 60. ?0. 80. 90. 100.

TIME( SECS)

-------HEIGHT ABOVE DET. PT.
++++++W IDTH
...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT # 09

1956 Z 08-12-80 STATION # 1 SENSOR= 0 5-0.7 MICRON

T+ 26.0

HEIGHT(ABOVE DETONATION PT.) = 14.OM HEIGHT OF CENTROID= 5.M
WIDTH(MAX. HORIZONTAL EXTENT)= bO.OM LATERAL OFFSET = -16.M
VERTICAL EXTENT = 16. OM AXES = 6., 14. M
AREA = 354.0SOM INCLINATION = -1.1 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 4.M OFFSET= -31.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 48.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 60.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= -6.M

** = DETONATION PJiNT
+ = CENTROID OF PRIMARY ELLIPSE
* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT # 09

1956 Z 08-12-80 STATION # 2 SENSOR= 0. 5-0.7 MICRON

T+ 26.0

HEIGHT(ABOVE DETONATION PT.) 11.0M HEIGHT OF CENTROID= 4 M
WIDTH(MAX. HORIZONTAL EXTENT)= 44.0M LATERAL OFFSET = -23.M
VERTICAL EXTENT - 12.OM AXES = 52 , 10.M
AREA - 305.7SQM INCLINATION = 2.7 DEG

CENTROID OF' BUOYANT PORTION OF CLOUD: HEIGHT= 4. M OFFSET= -34. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 41.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 41.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= O.M

** = DETONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE
* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EGLIN AFB,FLORIDA
EVENT 11 TIME 2221Z DATE 081280
XM49 IR#J SENSOR 0. 5-0. 7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAP IC

100. Ii*4 + + + 
+- +

=.1. l-F

.. A-. 0+

R0. 0" 4+

.44

6-.fl 0. 
44 44+

+ 4 
.'

ui 
+++

+ + 
. " : +

.it4+

+4+.

40 0- ++ 
+

++ 

3 . -
+ 

4+ 
+

+ +•

++

-++

+"+

0. 4. -- -+-- -+ - + - +
"  -  ++

0. 5. 10. 15. 20. 2.9. 30. 35 40. 45. 0

TIME< SECS)

-- HEIGHT ABOVE DET. PT.

++++++WIDTH
-......TRANSPORT

******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT 011

2221 Z 08-12-80 STATION * 1 SENSOR- 0. 5-0. 7 MICRON

T+ 14.0

HEIGHT(ABOVE DETONATION PT.) " 9. OM HEIGHT OF CENTROID- 2. M
WIDTH(MAX. HORIZONTAL EXTENT)" 28.0O1 LATERAL OFFSET w 3.M1
VERTICAL EXTENT " 12. OI AXES - 28. , 12. M1
AREA " 210. 18GM INCLINATION - 4.0 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 2. M OFFSET- 9. 1
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 2.11
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 24.11
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- 15.11

** 1 DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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SNOKE III EVENT 0 11

2221 Z 09-12-80 STATION 0 2 SENSOR- 0. 5-0.7 MICRON

T+ 14.0

HEIGHT(ABOVE DETONATION PT.) - 11. ON HEIGHT OF CENTROID- 4. N
WIDTH(MAX. HORIZONTAL EXTENT)- 32.OM LATERAL OFFSET = -13.1M
VERTICAL EXTENT , 12. ON AXES - 30., 12. M
AREA - 204. 09GM INCLINATION - 9. 1 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 5.M OFFSET- -19.M1
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 16. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 15.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- IA.

** - DETONATION POINT
* - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE BANDS MISBILE RANCE, N.M.
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VE SSTIME 
1 50 LIv OW D. FLOR IDAPERSPECTIVE Roll 

DAIAYZNTL0TE 08,390P R I~ m~ yS 
E N S O R 0 .5 -0 .INTRPWNTATIO 
SITE

SUMMM, GRAPIc
I e 8

60. I/

40. 0. 
4 444 44 +

30., ++

20. +~ 

710..' ---------------

Il..8 
3. 49. se, 69

TIESECS)90.1

EI ONT ABOVE D?
WIr ID T H O E T R O I 5 . o D E T . P T .
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SMOKE III EVENT # 12

1500 Z 08-13-80 STATION # I SENSOR= 0.5-0.7 MICRON

T+ 26.0

HEIGHT(ABOVE DETONATION PT. ) = 12.0M HEIGHT OF CENTROID= 5. M
WIDTH(MAX. HORIZONTAL EXTENT)= 22.OM LATERAL OFFSET = 11 M
VERTICAL EXTENT = 13.0M AXES = 22., 11.M

AREA = 174.4SOM INCLINATION =-19 7 DEC

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 6.M OFFSET= 15.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 9.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 12 M

SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= I.M

** = DETONATION POINT
- = CENTROID OF PRIMARY ELLIPSE

* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT # 12

1500 Z 08-13-60 STATION # 2 SENSOR= 0 5-0. 7 MICRON

T+ 26.0

HEIGHT(ABOVE DETONATION PT.) = 15.0M HEIGHT OF CENTROID= 5 M
WIDTH(MAX. HORIZONTAL EXTENT)= 51.OM LATERAL OFFSET = 23 M
VERTICAL. EXTENT - 17.OM AXES = 47., 15 M
AREA = 428. 1SGM INCLINATION = -8. 1 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 6.M OFFSET= 33. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 42.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 30. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= 1.M

** = DETONATION POINT
+ =CENTROID OF PRIMARY ELLIPSE
* =CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M
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SMOKE III EGLIN AFBFLORIDA
EVENT 12 TIME 2154Z DATE 081480
VEESS SENSOR 0.5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

100. -- 4 - - +. +-- + + +

90. 0+

8 0 . ,

70. 0.

+

50. 0+

++

40.- 0

:30 0

20.0+

0.0

0 . t. 20. 30. 40. 5_. 60. 70. s. 90, 100.

TIME( SECS)

-HEIGHT ABOVE DET. PT.
+..+++W IDTH
...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT # 13

2154 Z 00-14-80 STATION # I SENSOR= 0 5-0-7 MICRON

T+ 140

HEIGHT(ABOVE DETONATION PT ) = O.OM HEIGHT OF CENTROID= 3.M
WIDTH(MAX. HORIZONTAL EXTENT)= 42.OM LATERAL OFFSET = -18. M
VERTICAL EXTENT - 14.OM AXES = 40., 12.M
AREA = 307. 1SGM INCLINATION = 2.3 DEQ

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 4. M OFFSET= --26. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 10. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 39. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)=-18. M

** = D-.TONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE
* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT # 13

2154 Z 08-13--80 STATION # 2 SENSOR= 0 5-0 7 MICP(,I

T+ 14,0

HEIGHI(ABOVE DETONATION PT.) 11.OM HEIGHT OF CENTROID= 4 M
WIDTH(MAX. HORIZONTAL EXTENT) =  46.OM LATERAL OFFSET = --17. M
VERTICAL. EXTENT 12.OM AXES = 52 , 12 M
AREA = 310. 5SQM INCLINATION = 3+ '5 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 5 M OFFSET= -28. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 45. M

HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 45 M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= O.M

- DETONATION POINT
+ CENTROID OF PRIMARY ELLIPSE

S= CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M
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SMOKE III EGLIN AFB.FLATIME 23461 DATE 061490
PEG 200 SENSOR 0 5-0 7

DIMENSIONS OF OBJECT CROSSECTION NORMAL TO OPTICAL PATH(METERS) DIMENSIONS INDEPENDENT OF PERSPECTIVEHEIGHT MORI ZONTAL VERTICAL AREA LATERAL PATH VOLLRW CENTRO D TRANSPORT TRANSPORTTIPiSdECI (REF DT PT) EITENT EXTENT (BG MSETERS) OFFSET LENGTH (CUBIC METERS) HEIGHT DIRECTION RATE00 1 I 3 2_4 73 -2.5 0 0 2 -0 0 0 0 01 0 1 4 49 29 8 0 6 -30 0 220 00 443 062 0 (6 50 31 142 -3.5 00 33 1 0 1 443 06a 0 a 9 6 9 3 4 19 2 -4.1I 0 0 47 5 D 2 44 4 040 2 1 7 37 23 0 -4.6 0 0 " 4 3 444 050 24 R 40 7 9 -51 00 8 0 4 445 4 06 0 26 97 43 33 1 -56 0 0 11) 9 05 44 0 670 29 107 47 39 1 -6.1 0 0 1429 06 446 06a 0 31 11 6 49 45 0 -6 7 00 1743 0 6 447 0 69 0 33 12 6 5 2 515 -72 0 0 212 3 0 7 447 06o 0 3 6 135 55 589 -77 0 0 2508 08 449 0 8t0 3 9 145 59 660 -83 00 3047 0 9 44 a 0 612 0 4 I IS4 6 I I -9.6 0 0 361 a 1 0 44 9 0 613 0 43 16 3 6 4 82 2 -9 4 0 0 421 0 1 44 9 6140 4 5 1 72 6 7 903 -99 00 4823 1 449 0 615 0 4 8 1 1 7 0 95 -10 5 0 0 557 9 1 3 450 0 618 0 s0 (9 0 73 109 3 -11.0 00 630 4 1 4 45 0 0 6170 53 199 78 110 I -II 6 00 716.7 1 5 45 0 61i 0 55 206 79 179 -12 0 0 0 807 2 1 45 1 0619 0 5 7 21 7 6. I 139 2 -12 7 0.0 903 7 1 7 45 2 020 0 5 9 226 4 148 7 -13.2 0 0 1008 3 I 7 45 2 0 7210 62 23 4 987 1599 -13.8 0 0 11105 1 453 0722 0 6 4 24 3 9 0 170 5 -14 0 0 1234 I I9 45 3 0 7230 6 6 25 2 92 87 -14.9 0.0 1356 3 2 0 45 4 0 724 0 6 9 26.0 9 515. 5 0 0 1498 9 2 1 45 4 0 725 7 1 26 9 9 20 3 -1 0 0 641 0 2 2 454 07260 73 277 10.1 2190 -16.7 0 0 1790.1 5 3 455 0 727 0 7 5 29 6 10.4 231 4 -173 O0 (949 5 2 4 45 5 0 70 78 294 106 2445 -17.9 O.O 2117.2 24 4 b 0 7290 90 30 2 0. 9 2570 -16.4 0 2278 4 25 45 6 0 730 0 82 31 0 I1 2 271 6 -19.0 0.0 24796 2 6 45 6 0 731 0 64 31 8 114 204 6 -19.6 0.0 2667 2 7 457 0732 0 9 6 32 8 11.7 298. -20.2 0.0 2959 3 2 8 457 0 7330 69 33 4 12.0 314.0 -20. 0 .0 3096 4 29 459 O 7340 9 1 34 2 12.3 327. -21.4 00 3290 1 29 459 O 735 0 9 3 35 0 12 5 343. 2 -22. 0 0 0 3529 3 0 45 0 0 736 0 9 5 35 1 .2.8 359 1 -22.6 0 0 37252 3 1 45 9 0 7370 9 7 366 (3 1 374.4 -23.2 0 40276 32 459 070 9. 9 374 13.3 3 2 -23. 9 0 4269.2 33 459 0 7390 10 2 38 1 137 406 2 -24.5 0. 0 4560 0 33 460 0 740 0 104 3a9 13 9 421.6 -25. 1 0.0 4921 7 3 4 460 0 74(0 106 39.7 14.2 439. 1 -25.7 0.0 51364 353 461 0 742 0 1 08 40 4 14 4 454.5 26. 3 0 0 540 5 36 41 0 7430 11 0 412 14.7 472.6 -27.0 0.0 57457 36 48 1 0 7440 11.2 41.9 5. 0 499.6 -27.6 00 6040. 5 37 46 2 0 7450 114 426 1(52 505.9 -28.2 0 0 6371 3 3. 46 2 0 7460 116 43.4 15 . 5 523.7 -289 0.0 67207 39 46 2 0 747 0 11 19 44 1 15.8 541 1 -29. 5 0 0 7065 9 3 9 46 3 0 749 0 120 449 ( .0 559.2 -30.2 0.0 7434 2 4 0 46 3 0 9490 123 5 16.3 578.7 -30.0 00 7942 3 41 463 08502 4 46.2 16. 5 595 6 31. 5 0 0 8191 0 42 464 0 9510 126 469 169 6143 -3.1 00 8591.9 4.2 464 09520 2 8 47 6 171 63 2 0.0 90064 4 464 09530 130 483 17.3 65I. _33.4 0. 0 94193 44 465 0 9540 13 2 49.0 17.6 671.1 -34 1 0 0 9952 9 45 46 09550 13 4 49 7 17.0 6904 :34 8 00 0297 7 4 465 0 856 0 13.7 50.4 19.1 711.3 354 0.0 10793 1 4 6 46.5 0 a57 0 13. 51 . 164 759 6 :36 I 0.0 11220.2 4 7 46 8 0959 0 (40 5I .(66 750 6 0.0 11720 9 4 7 46 6 0 a59 0 14.2 52.4 1.9 770.11 -37.4 0 0 12212.2 4.9 46 6 0 a60 0 14.4 53.0 19.2 769 22-38.3 0.0 126.6 4 9 46 7 0 961 0 146 3.7 19.4 910 6 -38. 9 0.0 13229.9 4.9 46 ' 0 862 0 14.9 54.4 (9.6 630 a 0.0 13740.0 5 0 46 7 O630 150 55.0 (9.9 851 6 40.2 0.0 (4292 2 5 46.8 09640 15 5.6 2. 9714 40.9 0.0 14811 1 1 46 09650 (5.4 56.3 20.4 891. q 41.6 00 12359a ' 52 469 0 966 0 1. 6 56. 9 20.6 9140 -42.3 0.0 159692 3 B 0 9670 15 6 575 20.9 9342 43.0 00 16(96 5 3 469 0600 t 1 502 2(1 954.9 -437 0 0 171003 5 4 46 9 0690 (61 50 21 4 977,3 44.4 6. 1 17743 0 5 5 46 9 0970 0 63 59 4 21.6 991 4 -45.4 9'1 (2.0 55 46 9 0671 0 16 5 60 0 21 8 1020 2 -45.6 T 13 1999" 5 6 47 o 0972 0 16 7 60.6 22.1 1040. -46.5 13 2 195694 56 47. 0 073 0 16 9 6( 2 22,3 1061. 7 -47.2 14 7 2021 . I 57 47. 0 074 0 17 0 61 8 22. 5 ll 3 -47.9 16 1 20079 o 47 1 0 67 7 0 1 4106.3 -406 17.4 21 . 4 5.9 47 1 0 9760 (74 630 23.0 1129 5 -49.4 10.6 22232 2 59 471 0977 0 7 6 63 5 23.3 1150 5 -50.1 199 22975. 9 471 0 97 0 17 7 64 1 2351 1172 1 -50. 209 23666 4 6 0 47. 2 0 9790 17 9 64 7 23. 7 ((92 21 :5 1 2 24315.9 6 1 47 2 0 960 0 19 2 65 3 23 9 125 2 2. 23 . 7 25057 I 6 1 47 2 0 98 90 (9 31 65 9 24 1 234 :53 0 53 6 2563 1 6 47 2 0 92 2 9o 4 66 4 24. 4 1259 2 53. 24 4 26526 6 2 47 3 0 983 0 19 6 66 9 24 6 1283 4 4 5 3 27361.4 6 3 47 3 0 994 0 19 67 5 24. 1305 2 5.3 26.0 26204.53 6 3 47 3 0 9950 199 600 25 0 1327 9 56 2 26.9 29966 6. 4 47 3 0 9960 19 1 60 6 25 3 1350 5 27.5 29691.4 65 473 007 (95 69 2 2,5 (372 2 -575 29 2 30461.7 6 5 47 4 0 980 (94 696 257 13950. SOS 2 5 32259 6 6 47 4 0 999 0 19 6 70.2 25 9 (412.2 -59 1 29.4 32000 4 6 6 47 4 0 9900 9 7 70,7 26 I 1439. -59. a 300 3269 6 7 474 0 991 0 29 9 71 2 26.3 2462.8 60. 6 30 6 33777 2 6 7 47 5 0 9950 20.0 71 7 26.5 (463 61. 4 31.2 34547 9 6 9 47 5 0 927 0 20 
0 72 2 26.07 t04 4 164 31 7 327 9 6 a

S0 20 3 72 2 6 9 1 5" .3 -6 3219 2 3653 1 6 • 7 0 9
970 20.6 733 275 1349 -63 36 36370.1 7 476 0 9
96 0 20 & 7'3 9 27 3 15)73 1 - 4 3 33 2 3oo1 4 7 0 4? 0 997 0 20 9 7, 3 27 fqq 4 -653 736 47 6 0 993 0 20 9 74 7 27 7 1617 3 -660 34 0 39797 3 7 I 47 6 0 90 21 7 . 2 27,9 1637 9 -66.9 34 4 40572 6 7 1 47 6 0 9

70



IL

I-s

AA

N I I

w CI 1- '

z I

0 .. .. .. CD

w C

oW I

>
I.' S

1L1 L

. . . .. . . . . . . * -

w CL

CI I I "

- - - " - -- - i

1- 71,



SMOKE I I ! EGLIN AFB,FLA.
E 1TIME 2346Z DATE 081480

PEG 200 SENSOR 0. 5-0. 7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY ORAPIC

10. 0. +4-+ -+ I
Be.s.

44441

I *444I
6S8~ 4444

(0 4444

048. 0-. 1.. ...
-e 4

1. 5 . 44:# 0. 4 . 5 . 60 0 0. 9 . I

I +++T++ +E+SEC+)

3001T+ DT PT.

+

+ + .

T IME( SECS)

-------HEIGHT ABOVE DET. PT.
+...WIDTH
...... TRANSPORT
* .****HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT # 15

2346 Z 08-14-80 STATION # 1 SENSOR= 0.5-0.7 MICRON

T+ 50. 0

HEIGHT(ABOVE DETONATION PT. ) = 12.OM HEIGHT OF CENTROID= 4. M
WIDTH(MAX. HORIZONTAL EXTENT)= 40.OM LATERAL OFFSET = 9.M
VERTICAL EXTENT - 15.OM AXES = 41., 12. M
AREA = 397.7SOM INCLINATION = -8. 1 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 5. M OFFSET= 18. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 22.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 34. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= 5.M

** = DETONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE
* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT # 15

2346 Z 08-14-80 STATION # 2 SENSOR= 0.5-0.7 MICRON

T+ 50. 0

*1 HEIGHAT(ABOVE DETONATION PT.) = 11.Om HEIGHT UF CENTROID= 5.M
WIDTH(MAX. HORIZONTAL EXTENT)= 38.0M LATERAL OFFSET =-21.M

VR CLEXTENT 1 i.OM AXES .= 3 9. , I: I
ARA -233. 16GM INCLINATION = 3 6 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 5.M OFFSET= -- 29 N
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 32.M
IHOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 30.M

ISHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= 1.M

DETONATION POINT
+ CENTROID OF PRIMARY ELLIPSE
* =CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N M.
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SMOKE I I I EGLIN AFBDFLA.
EVENT 16 TIME 1841Z DATE 08158

XM825 WP TWIN CHARGES SENSOR 0. 5-0. 7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION 3ITE

SUMMARY GRAPIC

100. 0+ ++-1 +-+-+-++-+-+-+

90. 0+

80. 0+

70. 01

60. 01

S050. 0+

+
40. 01 +"

30.0++
4-~

20. 0+

4. 
4

10. 01 ._

0. 0++ +
0. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100.

TI ME( SECS)

------HEIGHT ABOVE DET. PT.
+.++++W IDTH

...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT # 16

1841 L - .STATION # 1 SENSOR= 0. 5-0.7 MICRON

T+ 14. 0

c 7c

HEIGHT(ABOVE DETONATION PTl. ) = 30. OM HEIGHT OF CENTROID= 10.tN
WIDTH'(MAX. HORIZONTrAL EXTENT)= 82.OM LATERAL OFFSET = ONm
VER71CAL EXTENT - 30.OM AXES = 70. 30.M
AREA -895. 6GoM INCLINATION = -0. 7 DEC

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 1O.M OFFSET= -15 M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 61.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 61.M
SHEAR(HOR DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= 0 N

**=DETONATION POINT
+ =CENTROID OF PRIMARY ELLIPSE

*=CENTROID OF BOUVANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N. N
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SMOKE III EVENT # 16

1841 Z 09-15-80 STATION # 2 SENSOR= 0. 5-0. 7 MICRON

T+ 14.0

HEIGHT(ABOVE DETONATION PT.) = 34.OM HEIGHT OF CENTROID= 13.M

WIDTH(MAX. HORIZONTAL EXTENT)= 48.OM LATERAL OFFSET = -23.M
VERTICAL EXTENT 36.OM AXES = 50., 29. M
AREA = 660. ISOM INCLINATION = 34.0 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 19. M OFFSET= -32.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 38. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 18. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= -4.M

** = DETONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE
* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EGLIN AFBFLA.

EVENT 17 TIME 2010Z DATE 081580
HC 6 RNDS - 24 CANISTERS SENSOR 0.5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

100. 0+--

90. 0+

80. 0"

70. 0I

60. 0+

50. 0+ +

40. 0--i

30.01 +

20.0+ +

+4444
'--

10. Oj _._-"* .+_ _ _ __ ___1
0 . "" + ++

8. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100.

TI MEC SECS)

------ HEIGHT ABOVE DET. PT.
+...++WI DTH
...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III -EVENT # 17

2010 Z 08-15-80 STATION * I SENSOR- 0. 5-0. 7 MICRON

T+ 18.0

HEIGHT(ABOVE DETONATION PT.) 19.0M HEIGHT OF CENTROID- 9. M
WIDTH(MAX. HORIZONTAL EXTENT)- 104.0M LATERAL OFFSET = -9.M
VERTICAL EXTENT w 19.0f" AXES -102., 17. M
AREA - 1105.7SM INCLINATION -- 0.5 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 9.11 OFFSET- -31.1M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 96.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE-1O2.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

AT1W.HgRIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.1.
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SMOKE III EVENT * 17

2010 Z 08-15-80 STATION * 2 SENSOR= 0.5-0.7 MICRON

T+ 18.0

HEIGHT(ABOVE DETONATION PT.) - 12.OM HEIGHT OF CENTROID= 6. M
WIDTH(MAX. HORIZONTAL EXTENT)- 44.OM LATERAL OFFSET a -6.M
VERTICAL EXTENT - 12.OM AXES - 50., 12. M
AREA - 445.16GM INCLINATION a 1.3 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 6.M OFFSET- -17.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 42. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 42. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EGLIN AFBFLA.
TIME 2145Z DATE 061580

XM49 FOG OIL SENSOR 0. 5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

188. 8 44"4 .. 44+

9e8.

6o. of

(1n
co

w LU- 50. 0 +

"" . e+4+4444 444 +

48.8144444+4
4440.0++++ +4

+
4.1 

+

10.8-

0. Is. 20. 36. 40. 58. 60. 70. 8. 99. lee.

TI ME(SECS)

---- HEIGoT ABOVE DET. PT.
.+...WIDTH
...... TRANSIPORT
*****HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT # 19

2145 Z 08-15-80 STATION # 1 SENSOR= 0.5-0.7 MICRON

T+ 40.0

HEIGHT(ABOVE DETONATION PT. ) = 11.0M HEIGHT OF CENTROID= 3 M

WIDTH(MAX. HORIZONTAL EXTENT) =  31.OM LATERAL OFFSET = -7.M
VERTICAL EXTENT = 14.OM AXES = 29. , 13 M
AREA = 176.8SGM INCLINATION = 5.3 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 4. M OFFSET= -13. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 8, M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 27 M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= -5 M

** = DETONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE
. = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N M
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SMOKE III EVENT # 19A

2145 Z 08-15-80 STATION # 2 SENSOR= 0.5-0.7 MICRON

T+ 40.0

HEIGHT(ABOVE DETONATION PT. ) = 10. OM HEIGHT OF CENTROID= 2. M

WIDTH(MAX. HORIZONTAL EXTENT)= 41.OM LATERAL OFFSET = -17.M

VERTICAL EXTENT = 12.OM AXES = 41., 12.M

AREA = 146.3SGM INCLINATION = 2. 6 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 3. M OFFSET= -26 M

HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 34. M

HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 41.M

SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= -I.M

** = DETONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE

* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EGLIN AFB,FLA.
EVENT 20 TIME 2242Z DATE 081580
XM49 IR*2 SENSOR 0. 5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

100. + 4+ + 4+- +- +0++ +++

90. 0+ -
I

80.

70.0 +

60. 0- +

0c
50.01

40. 0+ .1 +
+ ++

30. 0-

28.4.

20. 0 + + +++!

10.- -+ + -------- '--- - ----- - - ",

444.

0.04+

0. 10. 20. 30. 40. 50. 6. 70. 80. 90. 100.

TIME( SECS)

-------HEIGHT ABOVE DET. PT.
.... WI DTH

...... TRANSPORT
******HEIOHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT 620

2242 Z 08-15-80 STATION I 1 SENSOR- 0. 5-0. 7 MICRON

T+ 22.0

HEIGHT(ABOVE DETONATION PT.) - 9. O" HEIGHT OF CENTROID- 4. M

WIDTH(MAX. HORIZONTAL EXTENT)- 41.011 LATERAL OFFSET - -4.11
VERTICAL EXTENT - 10.0 AXES - 46., 7.M1

AREA " 240. 580M1 INCLINATION - 4. 5 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 4.M OFFSET- -14.M1

HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 0. 1

HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 40.11
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.11

* ,, DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE

• " CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT *20

2242 Z 08-15-80 STATION # 2 SENSOR= 0.5-0.7 MICRON

T+ 22.0

HEIGHT(ABOVE DETONATION PT. ) - 7.0M HEIGHT OF CENTROID= 2. M
WIDTH(MAX. HORIZONTAL EXTENT)- 31.0M LATERAL OFFSET = -16.M
VERTICAL EXTENT - 9.0m AXES = 33., 8. M
AREA - 152.OSQM INCLINATION = 5.6 DEC

CENTROID OF BUOYANT PORTION OF CLOUr: HEIGHT- 3.1M OFFSET- -23.1M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 7. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 31.1M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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AU-AlI1 759 ARMY ELECTRONICS RkESEARCH AND DEVELOPMENT COMMAND WS--ETC F/6 20/A
CLOUD GEOMETRY ANALYSIS OF THE SMOKE WEEK III OPSCURATION TRIAL--ETC(U)
JAN 82 6 R BLACKMAN
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SMOKE III EGLIN AF9,FLA.

TIME ISOZ 'DATE 001660

HC IROUND(4CANNISTERS) SENSOR 0. 5-0. 7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY CRAPIC

5 0 .0 + _ +
+

45.0- +,

+

+

35. a. +

30.08.

ac +
Ci

25.8 +
w +

++ +
20.0 ."

15.8 -
0..

.. WIDTH

28 5 6.3.4. 5 e

TZN PE( SECS)

...--- HEIGHT AdBOVE DET. PT.

...... TRANSPORT

*****IHEI9HT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT * 22

1950 Z 08-16-90 STATION 0 1 SENSOR- 0. 5-0. 7 MICRON

T+ 22.0

HEIGHT(ADOVE DETONATION PT.) - 9.O09 HEIGHT OF CENTROID- 4.M9
WIDTH(MAX. HORIZONTAL EXTENT)- 55.091 LATERAL OFFSET = 22.M1
VERTICAL EXTENT - 9.091 AXES - 59..* 9.M9
AREA -401. 98GM INCLINATION - -3. 1 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 4.M9 OFFSET- 35.M9
NOR IZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 3.M9
NOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING E '. Ri.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 IMETERL 4.M9

**-DETONATION POINT
+-CENTROID OF PRIMARY ELLIPSE
-CENTROID OF BOUYANT PORTION OF CLOUD

AT"08PHERIC SCIENCES L4ADPRATORY
WHITE SANDS MISSILE RANGE. N.M9.
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SMOKE I II EVENT 622

1950 Z 08-18-80 STATION 62 SENSOR- 0. 5-0. 7 MICRON

T+ 22.0

HEIGHT(ADOVE DETONATION PT.) - 10.Om HEIGHT OF CENTROID- 4.M
WIDTH(IIAX. HORIZONTAL EXTENT)- 26.OM LATERAL OFFSET - -11.M1
VERTICAL EXTENT - liON AXES - 28., 11.11
AREA -156.88Gm INCLINATION - 7.7 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 5. N OFFSET- -17.MN
HOR IZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 22. M
NOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 22.MF

* SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.M

**-DETONATION POINT
+-CENTROID OF PRIMARY ELLIPSE
*-CENTROID OF 3OUYANT PORTION OF CLOUD

ATMOPE IC SC IENCES LABORATORY
WHITE SANDS MISSILE RANGE. N.MN.
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SmOKE III EGLIN AFBFLA.
TIME 2007Z DATE 081680

MB GRENADES MODIFIED RP FILLED SENSOR 0. 5-0. 7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

ee. + 4 + -+ + +++

80.0 +

70.04- +

4+

50. e

+ +4+

..

40.8 0 "

I0. 0+ .. +4 -- ----
I----- -- -- -- --

0. 10. 15. 20. 25. 30, 35. 48. 45. 50.

TIME(SECS)

----- HEIGHT ABOVE DET. PT.
.. +... IDTH
...... TRANSPORT
.. ****HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT *23

2007 Z 08-16-80 STATION 1 1 SENSOR- 0.5-0.7 MICRON

T+ 22.0

HEIGHT(ABOVE DETONATION PT.) - 9.OM HEIGHT OF CENTROID- 4.1M
WIDTH(MAX. HORIZONTAL EXTENT)- 48.011 LATERAL OFFSET - -14.1M
VERTICAL EXTENT m 9. 01 AXES - 47., 8. M
AREA = 328. 4SGM INCLINATION = 4.1 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 4.M1 OFFSET- -23.1M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 1.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 38. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)i--19.M

.* - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATNOSPHERIC SC1PNCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III -EVENT 023

2007 Z 08-16-80 STATION 0 2 SENSOR- 0. 5-0.7 MICRON

T+ 22. 0

HEIGHT(ABOVE DETONATION PT.) - 9.0'1 HEIGHT OF CENTROID- 4.M1
WIDTH(MAX. HORIZONTAL EXTENT)= 51.011 LATERAL OFFSET = -20.1M
VERTICAL EXTENT " 7.01m AXES - 50., 8. 1
AREA 1 32. 780M INCLINATION w 0. 5 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 4.M1 OFFSET- -31.1M
HORIZONTAL EXTENT AT 7 METERS ABOVE BURFACEt 45. 11
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 49. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- -1.1M

* ,, DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOUPHERNIC 8CIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EGLIN AFB,FLA.
EVENT 24 TIME 2036Z DATE 081680
5 IN. ZUNI(WP) 3 EA. SENSOR 0.5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

100. + + + +

90.0

80. . +

70.8" +

60.01

*Xw I
- 50. 0 .

40. 0+

1 4 4444444444444

30. e+ + _ +

+ - .

4--

20. 0+1001- ..******"

- + + +...++
0. 2. 4. 6. 8. 10. 12. 14. 16. 18. 20

TIME(SECS)

- HEIGHT ABOVE DET. PT.
++++++WIDTH
...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT *24

2036 Z 08-16-80 STATION I 1 SENSOR 0. 5-0. 7 MICRON

T+ 0. 5

HEIGHT(ABOVE DETONATION PT.) - 22.OM HEIGHT OF CENTROID- 11.11
WIDTH(MAX. HORIZONTAL EXTENT)= 63.OM LATERAL OFFSET = -1.11
VERTICAL EXTENT - 22. OfM AXES w 67., 21. i
AREA - 747.9SGM INCLINATION = 0.0 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 11.I OFFSET- -15.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 59. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 59.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- 0. M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* m CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANQE, N. N,
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SMOKE III EVENT 021

2036 Z 08-16-80 STATION 0 2 SENSOR- 0. 5-0.7 MICRON

T+ 0. 5

HEIGHT(ABOVE DETONATION PT.) - 22.OM HEIGHT OF CENTROID- 10.M
WIDTH(MAX. HORIZONTAL EXTENT)- 29.0M LATERAL OFFSET = -1.M
VERTICAL EXTENT - 23. 01 AXES - 30., 23. M
AREA - 143. 5SGM INCLINATION = 5.0 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 10.M OFFSET- -7. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 28.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 25.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EGLIN AFBFLA.
EVENT 25 TIME 2146Z DATE 091680
XM82!1 - 2 ROUNDS SENSOR 0. 5-0. 7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

150. 0+ -+-+ - + -+ - + + -+ +' '

135. 0+

120. 0+ +

185. 0' 1
90. 0.+ ++ +

Wi ++1-- 75. 0 ++ +

Ii +

45 0.-

68.0- "

5 . 1.. . 4 5 5

.... WIDTH..--..

I * I OF . PT. •

112- +0. '4 4-4.-• ".4 .4 4

0. 5. 10. 15. 28. 25. 38. 35. 48. 45. 50.

TIMEE SECS)

-------HEIGHT ADOVE DET. PT.
*++++WIIDTH

......... TRANSPORT
*.***.HEIQHT OF CENTER OF MASS ADOVE DIET. PT.
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SMOKE III -EVENT 25-

2146 Z 08-16-80 STATION * 1 SENSORs 0. 5-0.7 MICRON

T+ 6.0

HEIGHT(ABOVE DETONATION PT.) - 51.OM HEIGHT OF CENTROID- 16.M
WIDTH(MAX. HORIZONTAL EXTENT)- 84.OM LATERAL OFFSET = 8.M
VERTICAL EXTENT - 52.OM AXES = 74., 54. M
AREA = 1314.7SM INCLINATION = 5.5 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 14.M OFFSET- 24.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 58. M
MOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 50.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- -6.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE

* - CENTROID OF BOUYANT PORTION OF CLOUD

AThO8PHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N. M.
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SMOKE III EVENT 625

2146 Z 08-16-80 STATION * 2 SENSOR- 0. 5-0.7 MICRON

T+ 6.0

HEIGHT(ABOVE DETONATION PT. ) 48. OM HEIGHT OF CENTROID- 18. M
WIDTH(AX. HORIZONTAL EXTENT)- 40.OM LATERAL OFFSET = -8.M
VERTICAL EXTENT w 47.0M AXES - 44., 39.M
AREA = 731.780M INCLINATION - 85.3 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 27. M OFFSET- -9. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACEU 37.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 17.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT, AT 7 METERS)- ll.M

S* - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
• - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHEI SC IENCES LABORATa*Y

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EGLIN AFB,FLA.
EVENT 28_ TIME 2247Z DATE 081680
XM49 IR#2 SENSOR 0. 5-0. 7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY CRAP IC

100. 0+ + + + + + 4

90. 0+

+ +

+ +

++

++

50.0+ ++
ui +

+
30.60+ + + + +

2. + + ---------

10. 0+

0. 0++

10. 20. 30. 40. 50. 60. 70. 8e. 90. 1o6.

TIME( SECS)

--- HEIGHT ABOVE DET. PT.
......+WI DTH
... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT * 26

2247 Z 08-16-80 STATION * 1 SENSOR- 0. 5-0. 7 MICRON

T+ 14.0

HEIGHT(ABOVE DETONATION PT.) m 9. Om HEIGHT OF CENTROID- 4. M
WIDTH(MAX. HORIZONTAL EXTENT)= 16.OM LATERAL OFFSET = 2.M
VERTICAL EXTENT - 12. OM AXES - 16., 12. M
AREA - 151.3SQM INCLINATION -17.8 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 4.M OFFSET- 5.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 7.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 14.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATt5PHERIC SCIENCES LADORATORY.
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT 2 28

2247 Z 08-16-80 STATION # 2 SENSOR= 0.5-0.7 MICRON

T+ 14.0

HEIGHT(ABOVE DETONATION PT. ) - 10. OM HEIGHT OF CENTROID= 4. M
WIDTH(MAX. HORIZONTAL EXTENT)- 14.OM LATERAL OFFSET = -8.1M
VERTICAL EXTENT m 9.0M AXES - 15., 8.1M
AREA m 82. 7SGM INCLINATION = 18.1 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 5.M OFFSET- -11.1M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 14.1M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 10.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- 1. M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHEdIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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EVENT 2 7 SMOKE Il rC I F , L
IR~i QREN DES 12 A. 

S~ so 0. 8-o* .TIME 1548IZ DATE 081880
PERSPECTIVE FROM PRIMARY INSTRUMENTATION 

SITE

SUMMARY ORAPIC

9 0. + 

1l80. 0 1

70. 0 1

60. 0+

X : 

+ +
4. 0. + 

+

40.4+

30. /+4 
+#20. 0+4 

----------04+

40..0

-...IDHT A]BOVE DET. PT.
...TRA ANWORT

****HEGHTOF CENTER OF MAS ABOVE DET. PT.
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SMOKE III EVENT 0 27

1548 Z 08-18-80 STATION # I SENSOR- 0. 5-0. 7 MICRON

T+ 3. 0

HEIGHT(ABOVE DETONATION PT.) - 12.OM HEIGHT OF CENTROID- 6.M
WIDTH(MAX. HORIZONTAL EXTENT)- 11.0M LATERAL OFFSET = 4.M
VERTICAL EXTENT - 11.0M AXES - 12., 10.M
AREA - 100.5SOM INCLINATION = 37.8 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 5.M OFFSET- 6.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 10.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 9. M
SHEARCHOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE. N.M.
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SMOKE III EVENT * 27

1548 Z 08-18-90 STATION * 2 SENSOR- 0.5-0.7 MICRON

T+ 3. 0

HEIGHT(ABOVE DETONATION PT. ) = 11.0M HEIGHT OF CENTROID- 5.M
WIDTH(MAX, HORIZONTAL EXTENT)- 22.0M LATERAL OFFSET = 2.M
VERTICAL EXTENT - 10. 0M AXES - 22., 9. M
AREA - 104. 1SGM INCLINATION =-13.1 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 6. M OFFSET- 6. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 20.1M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 12.1M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.M

*0 - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EGLIN AFB,FLA.
FVNT ZI TIME 1749Z DATE 081880

HE 105MM EQUIVALENT 5EA SENSOR 0.5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY ORAPIC

1 0 8 .8 1 + + + + ---- -+++ + +

Bee.0- +

4,4444 44 444444

4.
1 44 ++++

w +++

5ei e + ++ ++
50. 0-4+

+ +.I

+ +

------

20. 0+

017- *.°4**** °**

0. 0- . ' " " +

8. 5. le. 15. 20. 25. 38. 35. 48. 45. 50.

TIME( SECS)

------HEIGHT ABOVE DET. PT.
......WIDTH
...... TRANSPORT
*****HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT 628

1749 Z 08-18-90 STATION * 1 SENSOR- 0. 5-0. 7 MICRON

T+ 6.0

HEIGHT(ABOVE DETONATION PT.) - 24.OM HEIGHT OF CENTROID- 9. M
WIDTH(MAX. HORIZONTAL EXTENT)- 61.OM LATERAL OFFSET - -14.M
VERTICAL EXTENT = 25. OM AXES = 63., 26. M
AREA = 771.3SGM INCLINATION = -2.2 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 9. M OFFSET- -28. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 60.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 61.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- -1.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT * 2a

1749 Z 08-18-80 STATION * 2 SENSOR- 0.5-0.7 MICRON

T+ 6.0

HEIGHT(ABOVE DETONATION PT. ) - 22.OM HEIGHT OF CENTROID= 9.M
WIDTH(MAX. HORIZONTAL EXTENT)- 30.OM LATERAL OFFSET = 2.M
VERTICAL EXTENT - 24. OM AXES - 30., 22. M
AREA - 376.1SGM INCLINATION - 18.6 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 7. M OFFSET- 8.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 30.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX, OFFSET OF LEADING EDGE- 30.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT # 30

2226 Z 08-18-80 STATION # I SENSOR= 0.5-0.7 MICRON

T+ 0. 5

HEIGHT(ABOVE DETONATION PT.) = 12.OM HEIGHT OF CENTROID= 5.M
WIDTH(MAX. HORIZONTAL EXTENT)= 59.0M LATERAL OFFSET = O.M
VERTICAL EXTENT = 13.OM AXES = 57., 12..M
AREA = 126.7SGM INCLINATION = -0.4 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 5.M OFFSET- -12.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 29. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 59.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)=-11.M

** = DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT # 30

2226 Z 08-18-80 STATION # 2 SENSOR= 0. 5-0. 7 MICRON

T+ 0. 5

HEIGHT(ABOVE DETONATION PT. ) = 8.OM HEIGHT OF CENTROID= 4. M
WIDTH(MAX. HORIZONTAL EXTENT)= 41.OM LATERAL OFFSET = -2.M
VERTICAL EXTENT = 8.OM AXES = 38., 8. M
AREA - 329.0SQM INCLINATION = 1.7 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 4.M OFFSET= -1O.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 32. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 38.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- -3. M

** = DETONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE
* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EGLIN AFB,FLA.
EVENT 34 TIME 2325Z DATE 08190
ALKALI HAILIDE 33 LBS SENSOR 0.5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

100.81 + '++ + ++ + + +

90.0+ +

80.0+8+ 0

++

70. 0+ +

++
++

688:
+

40. 0+ 
+,.++

+l +

40. 0+++
3 84 .04 .+ "

20.0. 
+ +"

40. 
0

2 84o. 20. 30. 4. 0 .. s. 90. le.

TIME< SECS)

- HEIHT ABOVE DET. PT.

... 4. WIDTH

...... TRANSPORT
*****HEIGHT OF CENTER OF 

MASS ABOVE DET. PT.
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SMOKE III EVENT 0 34

2325 Z 08-19-80 STATION # 1 SENSOR= 0.5-0.7 MICRON

T+ 22.0

HEIGHT(ABOVE DETONATION PT. ) = 13.OM HEIGHT OF CENTROID- 5. M
WIDTH(MAX. HORIZONTAL EXTENT)- 41.OM LATERAL OFFSET = 14.M
VERTICAL EXTENT = 15.OM AXES = 39., 13..M
AREA - 296.6SGM INCLINATION = -3.2 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 5. M OFFSET- 22. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 20.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 38. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- 8.M

** - DETONATION POINT
* = CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT 34

2325 Z 08-19-80 STATION # 2 SENSOR= 0.5-0.7 MICRON

T+ 22.0

HEIGHT(ABOVE DETONATION PT.) - 12.0M HEIGHT OF CENTROID- 5. M
WIDTH(MAX. HORIZONTAL EXTENT)- 12.0M LATERAL OFFSET = -3.M
VERTICAL EXTENT = 12.0M AXES - 14., 11.1M
AREA = 83. 9SQM INCLINATION --44.8 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 3.1M OFFSET= -5.1M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 10.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 11.1M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- -1.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EGLIN AFB°FLA.
EVENT 35 TIME 1532Z DATE 082080
HALF SIZE GRENADES IR#2 SENSOR 0.5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

100. 0+ + + +

90. 0+

80.0-

70. 0.

60. 0 cy4-

50.0- +

w+50. 0+

40.0+ +

4 4 4444: _ ..- 4444' - +

30. 0- +4
4*

I ..

+4

0. 0+ _+4 . . ++ - + + + - + +

0. 0+-+-+-+--+ +-+-+-+-+-

0. 10. 20. 30. 40. 50. 60. 70. 80. 90 100.

TIME( SECS)

------HEIGHT ABOVE DET. PT.
++++.+WIDTH
...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.

142



SMOKE III EVENT # 35

1531 Z 08-20-80 STATION # 1 SENSOR= 0.5-0.7 MICRON

T+ 6.0

HEIGHT(ABOVE DETONATION PT. ) - 6. OM HEIGHT OF CENTROID- 2. M
WIDTH(MAX. HORIZONTAL EXTENT)- 18.0M LATERAL OFFSET - 2.M
VERTICAL EXTENT = 8.0M AXES - 17., S.M

AREA - 117.3SGM INCLINATION - 11.6 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 2. M OFFSET- 6. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- O.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 14.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT 0 35

1532 Z 08-20-80 STATION # 2 SENSOR= 0.5-0.7 MICRON

T+ 6.0

HEIQHT(ABOVE DETONATION PT.) - 6.0M HEIQHT OF CENTROID= 3. M
WIDTH(MAX. HORIZONTAL EXTENT)- 22.0M LATERAL OFFSET = 6.M
VERTICAL EXTENT m 6.OM AXES = 23., 6. M
AREA m 104.280M INCLINATION = -3.3 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 3.M OFFSET= 11.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 20. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LE-ATING EDGE= 21.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. A, 7 METERS)- 1.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE R4NGE, N.M.
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SMOKE III EGLIN AFB,FLA.
EVENT 36 TIME 1624Z DATE 062080
ALKALI HAILIDE 4 CANNISTERS SENSOR 0. 5-0. 7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

90. 0+

80.80+

70.80++

w

48. 8+04

28. 8+0--

4444 -44444

20 0 -+ .

0. + + + + + + 4
8. 10. 20. 30. 4. 50. 60. 70. 80. 90. 100.

TIIIE(SECS)

------ HEIGHT ABOVE DET. PT.
......+WI DTH
...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT # 36

1624 Z 08-20-80 STATION I 1 SENSOR= 0.5-0.7 MICRON

T+ 10.0

HEIGHT(ABOVE DETONATION PT.) = 9.0M HEIGHT OF CENTROID= 4.M
WIDTH(MAX. HORIZONTAL EXTENT)= 41.OM LATERAL OFFSET = 4.M
VERTICAL EXTENT = ..0M AXES = 44.o 7. M
AREA = 213.9SOM INCLINATION = -1.7 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 4. M OFFSET= 14. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE--59.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 39. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= 65.M

** = DETONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE
* = CENTROID OF BOUYANT PORTION OF CLOUD

ATPOSPHERIC SCIENCES LAORATORY
WHITE SANDS MISSILE RANGE, N.M.
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FMOKE III EVENT * 36

1625 Z 08-20-80 STATION # 2 SENSOR= 0.5-0.7 MICRON

T+ 10.0

HEIGHT(ABOVE DETONATION PT.) = 8.M HEIGHT OF CENTROID= 3.M

WIDTH(MAX. HORIZONTAL EXTENT)= 39.OM LATERAL OFFSET = 8.M
VERTICAL EXTENT = 10. OM AXES = 38., 10.M
AREA = 120.3SQM INCLINATION = -1.2 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 3. M OFFSET= 16. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 25.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 33. M

SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- 5.M

** = DETONATION POINT
+ = CENTROID OF PRIMARY ELL ,'SE
* = CENTROID OF BOUYANT POPrION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.

149



4Z

(J 200t 0 M In D -V D- M u 0 - 03 M l 0 f 0 X 0 0 Z 0 I 0 O- D Vl

0

z0

0Ow I00NCA.WO-0 0 w r,0 m m 0 M (10t N
ctJ - f - 0 C W ' . N 0 0 ~ ~ ~ A f

(0 z

Cun r x T 0 n 0 m N 0 '0 r- r 44 0 C 0 n a 0, 0- m0 .0 ~f 0 N
-z 0' m Pes mI N om. I ; 0 v. N' dl' 0 N

0 L r r

0 (

-w I0O0O00000000O0000000O0000000OO0

z -. zoooooooooooocooooooooooooooooo0o

I -i

-

- I- u I IIIII-- - - q u 'd r r

w CL -j

z~ 0
- n

Ii w

rm owrj

N 0 N 00 0l0 0 i NM0 -MV0 a N MWWN
Cv z 0 -t

Z In

W - wc'- -

uwW

0 w

0
WnI

r - a 0 0.0 co *' M - M) Mf 0 N~ 4 ' N a. - M Vi 4. ,0 N o P. 0. 0
.W NN'.O O.0 N N '0 IN

w

,,000000000000000000000000000000000

150



I-

C-i

-J

N~ - - - -

o -4

0
oz -z

a)wor

< W I

.0 w

IL)
w

z II -

Cn I I a I

w CD - - - - - - - -

E 0 I -

w z
I I

0

N .

N w-

I n I

151



SMOKE III EGLIN AFB,FLA.
EVENT 37 TIME 1832Z DATE 082080
155MM HE 27LBS. 3 RNDS, SENSOR 0.5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

100. 0+ +- +++

90. +

80.0 + +

++

700+ -- +

60.+ -+ +

S- +~-+
w 5050.0+ + +

0++
40.0+ -+ +

******HEIGHT~* OF CETE OF MASAOED T

_152+ *

+ .

8.- +* .

10.0-9." +

8. 1.0.08. 4,54:0. 7. 88 0 100.

---------HEIGHT ABOVE DET. PT.
+++-e++W IDTH.
............TRANSPORT

•******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT # 37

1832 Z 08-20-80 STATION 1 SENSOR= 0.5-0.7 MICRON

T+ 1.0

HEIGHT(ABOVE DETONATION PT. ) = 19.0M HEiOHT OF CENTROID= 8. M
WIDTH(MAX. HORIZONTAL EXTENT)= 22.OM LATERAL OFFSET = 2.M
VERTICAL EXTENT - 20. OM AXES = 22., 17. M
AREA = 240.9SGM INCLINATION = 34.0 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 6.M OFFSET- 6.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 12. M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 22. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- 7.M

** - DETONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE
* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT 0 37

1832 Z 08-20-80 STATION # 2 SENSOR= 0. 5-0. 7 MICRON

T+ 1.0

HEIGHT(ABOVE DETONATION PT.) = 17.OM HEIGHT OF CENTROID= 7.M
WIDTH(MAX. HORIZONTAL EXTENT)- 15.OM LATERAL OFFSET = -3.M
VERTICAL EXTENT = 1.Om AXES = 18., 15.M
AREA = 135.7SQM INCLINATION = 72.0 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 11.M OFFSET= -4.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 12.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 9. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EGLIN AFBFLA.
EVENT 38 TIME 1405Z DATE 082180
XM3B GRENADES IR#1 12 EA SENSOR 0. 5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY ORAPIC

100. 0+

90. 1
88.0+ +

70. 1
60. 0+

50.8+ +
w

4 0 0 -

30. e + 4
+ 
4

0. 10. 20. 30. 40. 50. 60. 76. so. 98. 108.

TI ME( SECS)

----HEIGHT ABOVE DET. PT.4
.+.. "WI DTH
..............TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT 38_

1405 Z 08-21-80 STATION 1 SENSOR- 0. 5-0. 7 MICRON

T+ 3. 0

I

HEZQHT(ABOVE DETONATION PT. ) = 9. 0m HEIGHT OF CENTROID= 5. M
WIDTH(MAX. HORIZONTAL EXTENT)- 32.0OM LATERAL OFFSET 5.1M
VERTICAL EXTENT - 8.011 AXES - 34., 8.1M
AREA - 146.7SGM INCLINATION w 0.0 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 5.1M OFFSET- 12.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 25.1M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 31.1M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- 4. M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATM SPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT # 38

1405 Z 08-21-80 STATION # 2 SENSOR= 0.5-0.7 MICRON

T+ 3. 0

HEIGHT(ABOVE DETONATION PT. ) = 9.0M HEIGHT OF CENTROID- 5. M
WIDTH(MAX. HORIZONTAL EXTENT)- 32.OM LATERAL OFFSET - 7.M
VERTICAL EXTENT 8.0M AXES - 31., 9.M
AREA = 115.3SGM INCLINATION = -0.7 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 5.M OFFSET- 14.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 31.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 30. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= O.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EGLIN AFB. FLA.

EVENT 39 TIME 1442Z DATE 082180

L8(RP) 6 EA. AND XM76 IR#2 6 EA SENSOR 0 5-0 7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

100. 80+ - + - + - + - + - + - + - + - +++

9. 8- +

88. 0

78+8

6881 1
50.8 +

40. 8+ 44 4+

++
30.8 ++

80. 0+ + 4

+
0 +

1 . + + .-- '.--1 +0.0- + 
+

0. 0 + 4 444+ 44 +++++++

0. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100.

TIME( SECS)

------ HEIGHT ABOVE DET. PT.
+.++++W IDTH

...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT # 39

1442 Z 08-21-80 STATION # 1 SENSOR= 0. 5-0 7 MICRON

T+ 10.0

HEIGHT(ABOVE DETONATION PT.) = 9.0M HEIGHT OF CENTROID= 4.M
WIDTH(MAX. HORIZONTAL EXTENT)= .2.OM LATERAL OFFSET = 14.M
VERTICAL EXTENT = 8.0M AXES = 20., 9. M
AREA = 144.6SOM INCLINATION = 2.7 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT= 4. M OFFSET= 18. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 9.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 19.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= 2.M

** = DETONATION POINT
+ = CENTROID OF PRIMARY ELLIPSE
* = CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABDRATORY
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT # 39

1442 Z 08-21-80 STATION # 2 SENSOR= 0.5-0.7 MICRON

T+ 10.0

HEIGHT(ABOVE DETONATION PT. ) = 9.0m HEIGHT OF CENTROID- 3. M
WIDTH(MAX. HORIZONTAL EXTENT)= 34.0M LATERAL OFFSET = 12.M
VERTICAL EXTENT = 10. OM AXES = 33., 10.M
AREA = 152.5SOM INCLINATION - -4.6 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 4. M OFFSET- 19. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE= 28.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE= 28.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- O.M

** = DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.

164



I 0Z 0 M-inC 0 CD 'C q C6. a- N- n M' D'-INO Mn C'C - N Win DI -aN in Ml NO W 0 , M0 4 0, W

a.Q.OZLI, O44C2~CN~ N ---- O0000'a'a''a'a'2 DCD DCDN

c) 03 : -- N V' N 0 C-u nt N, 0 fi Ln PN 0' M. -T 4 0 CO 0k 0 N CVl -T W) ' a0 N 00 MD Co (P. a- P' 0' Cy-

2A ro. -i N C-m C (n Tl -w t' -t n n u) nA nA o -a 'o '0 o0 o0 r N N N rN, N -, N N N N N, N N N
a.z w

uwT

0 Z W N-N-NVNVNM

MEE WiNV.NCN'Na N ON 4'0nna'0'01A(Ifl4NNNO ONDIAC
0 O Z D n N1 M ' i N 'D a N M o- -a' 0 M 4 -t N iN * '4a 0-'AC l-w 20 in0.acuN-.0-.0 n 10 .0 N m o- 0 0 j---NC u444

CO A
02 z
-m

0u M
a,

.'w 02iX-00000000000000000000000000000000000C00

m 0 LJO.Luw
C. 1 j

Xa
z

< 0.

-N a: CL I C

--0 0

C z 
I 

-
0

0 2 n
O2 4 W N l'C Ni.'C-n'.~. NA0A NCN-aNn ~ nA
(A Z 4N ' 4N ' a0'0.''0n ) ~ .' D '. ' I

0 O 0 M .N N 4 4 4 4 4 44 a-,m001M4 4ClC0 O 00l MNl

Q -i

uw

0w

2-

a 0. .

-w

w

-, 000000000000000000OOOO OOO OOOO00000000
w 0-NmlA'nC-a 'O-N l4IA0N 'O-~~0N a'O m * In 0

165



0 1

(V 6
CD-

00

-C w
0 En

zz
0 '09-

W 4

ruo

W Io

0 E

4c C

W4t

W5 I
-l - a

W00 0 00

~ I-s 166



SMOKE III EGLIN AFBFLA

EVENT 40 TIME 1521Z DATE 082180

LB(RP) 6 EA AND XM76 IR#2 6 EA SENSOR 0.5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

100.0+ + + + + + + + +

90. 0+

80. 0+

70. 0+

60. 01

1.- 50. 0++
W

40. 0"

30 . 3 1 4 1444 44444.*44++

30. K . + .

t-"* * .-

20. O• +0+

10.0

0. 0+4 ------ + + +

3. 10. 20. 30. 40. 50. 60. 70. 86. 90. 100.

TIME(SECS)

-------HEIGHT ABOVE DET. PT.
++.++.+W I DTH

...... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOKE III EVENT *40

1521 Z 08-21-80 STATION * I SENSOR- 0.5-0.7 MICRON

T+ 6.0

HEIGHT(ABOVE DETONATION PT.) = 11.0M HEIGHT OF CENTROID- 5.M
WIDTH(MAX. HORIZONTAL EXTENT)- 31.0M LATERAL OFFSET = 12.M
VERTICAL EXTENT = 11.0M AXES = 28., 11.M
AREA - 214.6SGM INCLINATION = -5.6 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 5. M OFFSET- 18. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 15.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 22. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- 1.1M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT # 40

1521 Z 08-21-80 STATION * 2 SENSOR= 0.5-0.7 MICRON

T+ 6.0

HEIGHT(ABOVE DETONATION PT.) = 10. OM HEIGHT OF CENTROID- 4. M
WIDTH(MAX. HORIZONTAL EXTENT)- 37.OM LATERAL OFFSET m 1O.M
VERTICAL EXTENT = 11.0M AXES = 39., 11.M
AREA = 284.2SGM INCLINATION = -1.7 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- 4. M OFFSET- 18. M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 34.M
HOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 34. M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)= 1.M

** =DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N. M,
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SMOKE III EGLIN AFB, FLORIDA
EVENT 42 TIME 1633Z DATE 082180
IR*2 WITH FOG OIL SENSOR 0.5-0.7

PERSPECTIVE FROM PRIMARY INSTRUMENTATION SITE

SUMMARY GRAPIC

100. 0+ + +

90.0+ +
+

+

80.0+ + +

I +

70.0+ +
+

+ 1
50. 0+

(0 +I +

40.0 +
+

48. 0+

8++I + +I
20. 0+ +

+ .

10.0 +"+

+ °+ 4-

0. 2. 4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME( SECS)

------HEIGH1 ABOVE DET. PT.
++++++WIDTH
..... TRANSPORT
******HEIGHT OF CENTER OF MASS ABOVE DET. PT.
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SMOK&E III EVENT 0 42

1633 Z 09-21-90 STATION 01 SENSOR- 0.5-0.7 MICR(P-,

T+ 6. 0

HEIGHT(ABOVE DETONATION PT.) - 5.0m1 HEIGHT OF CENTROID- -4.M1
WIDTH(MAX. HORIZONTAL EXTENT)- 99.011 LATERAL OFFSET - -32.M1
VERTICAL EXTENT - 19. 01 AXES - 91., 16.M1
AREA -973.4SQM INCLINATION - 4.4 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- -2.M1 OFFSET- -52.M1
HORI ZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 0.M1
NOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 90.11
SHEARCHOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)- 0.11

**-DETONATION POINT
+-CENTROID OF PRIMARY ELLIPSE
*-CENTROID OF BOUVANT PORTION OF CLOUD

ATMOSPHERIC SC IENCES LABORATORY
WHITE SANDS MISSILE RANGE, N.M.
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SMOKE III EVENT 0 42

1633 Z 08-21-80 STATION # 2 SENSOR- 0. 5-0.7 MICRON

T+ 6.0

HEIGHT(ABOVE DETONATION PT.) 5 5. 01 HEIGHT OF CENTROID- -3. M
WIDTH(MAX. HORIZONTAL EXTENT)- 49.0OM LATERAL OFFSET - -4.M
VERTICAL EXTENT - 17. O* AXES - 49., 14. M
AREA 2 211.380M INCLINATION w 7.7 DEG

CENTROID OF BUOYANT PORTION OF CLOUD: HEIGHT- -2.M OFFSET- -14.M
HORIZONTAL EXTENT AT 7 METERS ABOVE SURFACE- 17.M
NOR. EXTENT OF LINE CONTAINING PT. OF MAX. OFFSET OF LEADING EDGE- 32.M
SHEAR(HOR. DISTANCE BETWEEN PT. OF MAX. OFFSET AND PT. AT 7 METERS)--12.M

** - DETONATION POINT
+ - CENTROID OF PRIMARY ELLIPSE
* - CENTROID OF BOUYANT PORTION OF CLOUD

ATMOSPHERIC SCIENCES LABORATORY

WHITE SANDS MISSILE RANGE, N.M.
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